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When you wind the spring of ‘Miss La 
wings. Can you see what 


Bug,” she walks and her 
tay her legs move? 


Science With Toys 


By Eva L. Gorpon Pair G. JOHNSON 


EVERYBODY like toys? 
On Christmas day, didn't 
you and your family have fun 
looking at the new playthings, 
discovering what they could do, 
and making them “work” right? 
Perhaps a little brother or sister 
had a new pull-toy that chugged, 
or clicked, or cackled and flapped 
its wings, or did some other in- 
teresting thing. Didn’t you look 
to see what made it do these 
things? Maybe the new toy was 
a box of blocks, a take-apart 
train, or something to pound. 
Did you try it to see how it 
worked or what you could do 
with it? Perhaps the baby had a 
bird “mobile,” a squeeze-toy, or 
a roly-poly that made you ask 
science questions, or that you 
could explain by using what you 
know about science. 

Perhaps you girls or your little 
sisters had new dolls that could 


do things. Isn’t it true that the 
more the doll was like a person, 
the more you enjoyed it? Did it 
talk? Just what did you have to 
do to make it talk? Then a sci- 
ence question—what caused it to 
make these sounds? Could your 
doll stand up? What did you 
have to do to make it stand up? 
Why can some dolls stand while 
others only fall over? Did your 
doll close its eyes when you laid 
it down? Why? Some dolls can 
cry and others can walk—how 
can dolls do these things? 

The toy that most interested 
you boys or your brothers—and 
perhaps your fathers and grand- 
fathers, too—may have been an 
electric train, a road grader, a 
model airplane, a helicopter that 
flew, or some other mechanical 
toy. 

Perhaps, too, someone had a 
top, or a water pistol, or a musical 
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toy of some kind. What makes a 
top stand on a point when it spins 
and only when it spins? Some 
spinning tops make sounds—how 
do they do this? Do any of the 
musical toys make music in much 
the same way? What other kinds 
of musical toys are there? How 
does a water pistol work? Some 
water pistols do not need to be 
reloaded after each squirt. How 
do they refill and repeat? 
Every one of these toys was 
planned to do certain things. We 
usually like best the toys that will 
do nearest what “the real thing” 
would do. We want smoke to 
come from the smokestack of a 


toy engine. We want dolls that 
talk, guns that go bang, and 
airplanes that fly. To make toys 
that can do such things calls for 
an understanding of science and 
for scientific thinking. It is fun 
to figure out how our toys oper- 
ate: what force makes them 
work; how they do what they 
do; how we can make them work 
best. That requires scientific 
thinking, too. When we under- 
stand such things, we can often 
make toys ourselves. So, this 
Leaflet deals with the science of 
toys and how to use science in 
making toys. We believe you will 
enjoy it. 


You can experiment with homemade tops such as these 
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you tell how to spin each top? 


Toys That Spin 


Y ou can spin a marble, an ap- 
ple, a coin, a barrel hoop, a 
wheel, or any one of a number of 
things. Many things will spin, al- 
though some spin much better 


than others. Try spinning things. 


of different shapes, sizes, and 
weights. What differences can 
you find between things that spin 
well and things that do not? 
What is the science of spinning 
things? 

A machine washer, such as the 
one shown on page 4 (it is about 
1% inches in diameter ), will help 
you start to answer that last 
question. Cut a similar washer 
from thin cardboard. Try to spin 
each of these on its edge. Which 
spins more easily? Which will 
spin longer? Now, put a pad of 
modeling clay on each side of the 
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cardboard washer, close to its 
center, and try to spin it. Does it 
spin more easily, or longer? Can 
you add clay so that your card- 
board washer will spin as long as 
or longer than the metal washer? 
Can you tell why the clay makes 
it spin longer? 

Put a round, pointed piece of 
wood or a short pencil stub 
(between 1% and 2 inches long) 
through the hole in the metal 
washer, as shown in the illustra- 
tion on page 4. Try to spin this 
“top.” Does it spin more easily or 
longer than the washer alone, 
spinning on its edge? Do the 
same thing with a cardboard 
washer (without clay ), and com- 
pare your results. Load modeling 
clay on your cardboard top and 
trv to spin it. Does it spin 
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each time as you can. The top 
spins longer when the weight of 
the clay is farther from the spin- 
ning center, doesn’t it? 

All these differences are ex- 
plained by a few important sci- 
entific ideas that persons discov- 
ered by careful study of moving 
things, including things that 
spin. One important idea was 
first clearly expressed more than 
200 years ago by an English sci- 
entist named Sir Isaac Newton. 
According to one of his Laws of 
Motion (the Law of Inertia), a 
motionless body remains motion- 
less unless something makes it 
move; and a moving body tends 
to stay in motion in the same di- 
rection and at the same speed 
unless some outside force acts on 
it. The first part of this law is 
easy to understand—you expect 
a book lying on a table to stay 
there unless something makes it 
move. If it moves, you probably 
look to see why. Perhaps your 
top will help you to understand 
the second part of the law. You 
set it in motion spinning on its 
point. It continued to spin on its 
point, but as it spun, gravity (the 
force that pulls things toward the 
earth’s center ) pulled on it. Fric- 
tion (rubbing) at its spinning 
point and against the air around 
it caused it to slow down. Then 
gravity made it wobble and fi- 
nally fall over. 


Tops are our best known spin- 
ning toys. You can buy many 
types. Several are shown on page 
5. Some kinds can be made to 
spin by giving them a quick 
twirl with your fingers. Others 
have extra parts to set them spin- 
ning rapidly. How many ways to 
start tops spinning can you find 
among toys at home? Does any- 
one have a spring-wind top? one 
with a plunger? one with a string 
starter? any other type of starter? 

Some tops have other special 
features that depend on other 
science ideas. For example, some 
are painted in attractive colors 
that seem to change as the top 
spins. Once I had one with gear 
wheels of red, blue, and yellow 
that made rainbow colors of dif- 
ferent patterns, depending part- 


The spinning gyroscope is held 
only by a loop of string. “A” is the 
nce wheel 
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You can use this spool top as a 
color top. See page 8 


smoothly, or does it wobble? Can 
you place the clay so that the 
paper top will spin as well as the 
metal-washer top? The picture 
on page 4 may give you some 
ideas to try. 

Experiment with homemade 
tops of different sizes and mate- 
rials. How does your best spin- 
ner compare with the best spin- 
ner someone else has made. In 
what ways are your best tops 
alike? 

Before you go on to other 
things about spinning toys, let’s 
look again at what you have done 
so far. First, did all the things 
that spun well whirl on a round- 
ed point, such as the edge of the 
washer or the point of the pen- 
cil stub? The answer is yes, isn’t 
it? Second, you found, didn't 
you, that the cardboard-washer 
top spun best when you placed 
the clay so that the top was 


nicely balanced while it was 
spinning? That is true of all 
things that spin well—the ma- 
terial of which they are made 
must be so arranged that the 
whole object is in balance around 
its spinning axis when it is spin- 
ning. Third, some force had to 
start each object spinning. Your 
fingers have supplied that force 
so far, but there are other ways 
to do the same thing. 

You probably found, also, that 
some things spun longer than 
others. How good a start you 
gave each thing made a differ- 
ence. The faster you made your 
top whirl, the longer it usually 
spun. But the metal washer, for 
example, usually spun longer 
than a similar paper washer, no 
matter how hard you tried to 


‘give them an equally good start. 


Perhaps you noticed that the 
heavier a “good spinner” was, the 
longer it would spin once it was 
set in motion, but that you had 
to work a little harder to set it 
spinning. 

If you tried placing the clay on 
your cardboard top in each of 
the ways shown on page 4, you 
may have discovered another bit 
of the science of spinning things. 
Try A and B again. Use the same 
top each time. Be careful to use 
the same quantity of clay and to 
balance the top carefully. Give 
the top as nearly the same start 
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Toys With Springs 


PRINGS make many toys work. 

But some force must work 
on any spring before it can run 
a toy truck, make a jack-in-the- 
box pop up, or do any of the 
other things that springs can do. 
You know that when you bend a 
spring, and let it go, it tends to 
straighten. When you stretch 
one, and free it, it shortens. 
When you wind one up, and free 
it, it unwinds. When you shorten 
one by squeezing it together, and 
free it, it stretches out to its first 
length again. No matter how you 
change a spring (unless you 
change it too much) it returns 
to its ordinary size or shape or 
tightness when it is freed. As it 
does so, it can move things, cause 
snapping noises, or do other 
work. It can do almost as much 
work as you (or some other 
force) did when you wound it 
up, or squeezed it, or stretched 
it, or bent it. 

Probably everyone who reads 
this Leaflet can think of toys 
with springs. Some tops have a 
spool-like part with a spring in 
it that helps to set them spinning 
merrily. 

Many toy cars, trucks, trains, 
mechanical mice, and other play- 
things have a key with which you 
can wind a coiled spring to make 
them go. Usually you must hold 


A spring makes the Climbing Fire- 
man climb. Why do you need a 
mirror to read the words on the 


base? 


the part that moves while you 
wind (tighten) the spring, or a 
brake may hold it. But when you 
set the toy free, it goes until the 
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ly on how fast the top spun. In 
other tops, reeds, often thin 
strips of metal, make humming 
or whistling or snapping sounds 
as the air is whirled by them. 
Some tops can bounce as they 
spin. 

You can easily make a color 
top. First, make a spool top, like 
that shown on page 6. Then cut 
circles of colored paper a little 
smaller than the spool. Use as 
many different colors as you can 
find. Cut a hole in the middle of 
each circle so that it will fit tight- 
ly over the handle of the top. 
Then cut a slit in each circle 
from the outside edge to the cen- 
ter. Put two differently colored 
circles on the top, slipping each 
into the slit of the other so that 
half of each circle shows. Hold 
the circles in place with a narrow 
iron washer fitted over the han- 
dle of the top. Spin the top. What 
color do you see? Try different 
combinations of colors, and dif- 
ferent amounts of each two col- 
ors. Keep a record of the colors 
you used and what color you got 
each time. Why do you see these 
changing colors? Because the 
spinning top makes your eyes see 
first one color and then the other 
so rapidly that the two colors 
seem to be mixed. Your textbooks 
will tell you more about this. 

A spinning toy of very special 
interest is the gyroscope, shown 


on page 7. A toy gyroscope will 
help you learn much about spin- 
ning things. When the heavy bal- 
ance wheel (A) is made to spin 
rapidly, this toy will do what you 
see in the picture. Since the bal- 
ance wheel of a gyroscope tends 
to keep the same position while 
it spins, gyroscopes have many 
special uses. Gyroscopes of spe- 
cial weight and design are used 
for compasses on ships, subma- 
rines, and aircraft. In automatic 
pilots they help to control the po- 
sition of airplanes in flight. They 
serve similarly in guided missiles. 
Very heavy wheels of this type 
are sometimes used to reduce the 
roll of ships at sea. Can you learn 
of other uses for man-sized gyro- 
scopes? 

Sir Isaac Newton's discoveries 
about inertia are important in 
many ways, such as helping you 
to understand how tops spin, 
how yo-yos work, how a person 
can stay balanced on a two- 
wheeled bicycle, why you are 
likely to fall forward in a bus 
when it stops suddenly, or why 
it takes more force to start (or 
stop ) an automobile than it does 
to start or stop a wheelbarrow. 
You can learn more about such 
things in your textbooks or other 
references. (Look under inertia 
in the index.) Your high-school 
physics teacher can help you, 
too. 
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spring is unwound. Often the un- 
coiling spring makes wheels turn, 
and the turning wheels cause 
other parts to do whatever they 
are planned to do. 

It wouldn't be much fun to 
have the spring unwind with one 
rapid whirl, would it? Your toy 
might run fast at first, but it 
would slow down almost at once. 
So, many spring toys are made so 
that they work fast enough to be 
fun to play with, and yet their 
springs unwind fairly slowly and 
smoothly —that means longer 
running time. 

Look at a windup car, for ex- 
ample, to see what makes it go 
fast and long. Does the unwind- 
ing spring turn a large, toothed 
wheel? Does this large wheel 
turn a smaller one, also toothed? 
For every turn of the big wheel, 
the smaller one turns several 


Four strong springs make this 
horse fun to ride 


times, doesn’t it? The small 
wheel goes faster than the big 
wheel. Perhaps it makes another 
wheel speed up still more, and 
perhaps that one speeds up still 
another. One turn of the spring 
may finally cause many rapid 
turns of the rear wheels of the 
car, the wheels that make it 
travel. Gear wheels, such as 
these, are interesting. They can 
cause changes in speed or in di- 
rection of motion. See what you 
can learn about them in your 
books. Then see how they work 
in such machines as an egg beat- 
er or a bicycle. 

In some windup toys, the un- 
winding spring turns a wheel or 
wheels that cause special mo- 
tions. A metal rod fastened to 
such a wheel may move up-and- 
down or back-and-forth to make 
the toy do its trick. The spring in 
the climbing fireman pictured on 
page 9, for example, makes him 
walk up the ladder in a truly fas- 
cinating way. 

In many cars and similar toys 
you will find a heavy wheel, 
called a flywheel, that turns 
steadily as the toy moves. In 
spring toys that have them, these 
flywheels make the spring un- 
wind slowly and smoothly. Then 
the toy moves smoothly and 
long. Fanlike blades that push 
against the air as they turn make 
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the woundup springs of some 
music boxes unwind steadily so 
that the tune is played at an even 
speed. In other toys, compressed 
air may keep the spring from re- 
turning rapidly to its ordinary 
shape, much as compressed air 
makes some door closers work 
slowly. Can you discover other 
ways in which springs are con- 
trolled? 

You may not be able to figure 
out just how these springs, 
wheels, gears, rods, flywheels, 
and perhaps other parts work to- 
gether to make your windup toys 
perform. But I think you will find 
it fun to try. Broken toys that you 
can take apart will help. What 
you learn will help you under- 
stand the machinery of windup 
clocks and watches, window 
shades on rollers, and many other 
things. 

A “squeezed” spring makes a 
Jack-in-the-box work. A coiled 
spring is inside Jack. When you 
push him down into the box and 
fasten the lid, you crowd (com- 
press) his spring into smaller 
space. You know how that com- 
pressed spring works when you 
give it a chance. The game illus- 
trated on page 12 operates in 
much the same way. You pull 
the handle. That squeezes the 
spring. When you let go, away 
go the marbles. 
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Turning the crank plays “Pop Goes 
the Weasel,” and releases Jack's 


spring 


You can, I am sure, tell what 
makes the spring horse illus- 
trated on page 10 gives its rider 
a good bouncy ride. Are the 
springs stretched, or compressed, 
or wound up, or bent to make it 
work? Can you find springs in 
other toys that operate in the 
same way? 

All the toys discussed so far 
have had coiled springs. There 
are straight springs, too. These 
straight springs can do work 
when you or some other force 
bends them and then allows 
them to straighten. Buzzy Bee 
(page 15) is an example. If you 
pull the toy across the floor, a 
straight spring (it is bent but 
not coiled ) underneath the bee’s 
body strikes the teeth of a gear 
wheel on the axle of the toy’s 
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Can you see how to compress the 
spring, and how to aim the barrel 
of this toy? 


wheels. The tip of the spring 
bends each time it strikes a tooth, 
and springs back when it is freed, 
making a clicking sound as it hits 
the next tooth. 

A bow, drawn ready to shoot 
an arrow, is a bent spring, too. 
When the string is released, the 
ends of the bow spring forward 
as it straightens. This pulls the 
string forward and sends the ar- 
row speeding on its way. 

Some of you may have enjoyed 


the diving board at a swimming 
pool. Did you know that it was a 
straight spring? When you walk 
out on the board, your weight 
bends it down. Perhaps you 
jump up and down to make it 
spring even more, and then it 
tosses you up for a great dive. 
You can make a toy diving board 
from a hacksaw blade. Fasten 
one end of the blade to a block 
of wood. Can you toss a little toy 
boy up for a neat dive? Can you 
make your toy do a perfect som- 
ersault? Can you make other 
things from your straight spring? 
What else can you make it do? 

Examine your spring toys. 
How many use coiled springs? 
straight springs? Do any have 
more than one spring? What 
happens to each spring when you 
make the toy ready to run? Can 
you figure out how the energy 
you store up in the spring makes 
each toy do what it was made to 
do? 


The inset shows the underside of the engine of this amusement park 
train. Can you find the spring? gear wheels? flywheel? 
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Toys That Make Sounds 


wee it be fun to have an 
exhibit in your schoolroom 
of toys that make sounds? You 
could bring musical toys or toys 
that just make noises of various 
kinds. How many different things 
you probably could collect, and 
study, and show to each other! 

Some toys make bell - like 
sounds. Some hum, or click, or 
bang, or whistle. Can you think 
of good words to describe each 
sound your toys make? Place to- 
gether things that make similar 
sounds. How many types have 
you? 

What must you do to make 
each toy produce its sound? Do 
you blow it, or strike it, or pluck 
it, or wind it up, or pull it, or do 
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something else? Not one of your 
sound-makers will make a sound 
just by itself, will it? Some force 
has to set it going. You may be 
the real force, but the force you 
supply may work through a 
spring (as in Buzzy Bee, page 
15), through piano keys, or 
through something else. 

Some of your sound-makers 
make only high sounds, and some 
only low ones. Some can make 
only one sound, but you can play 
tunes on others. Can you make 
loud sounds or soft sounds— 
whichever you choose? How do 
you do so? As you listen you 
probably will learn to recognize, 
even with your eyes closed, 
which toy made which sound, 


2 
; 
—— 
: 


just as a trained musician can 
pick out the sound of the differ- 
ent instruments in an orchestra. 

But, loud or soft, high or low, 
musical or not, all sounds are 
alike in one way. All are caused 
by something vibrating—moving 
swiftly and regularly to and fro. 
You may have studied about 
sound in your science class so 
that you know this and much 
more about sound. If you haven't 
studied this subject, now is a 
good time to begin. 

First, you might get better ac- 
quainted with vibrations. An 
easy way to see some is to hold a 
rubber band in your teeth, 
stretch it, and then pluck it with 
a fingernail. You can see the blur 
it makes as it vibrates back and 
forth. You can hear the hum 
caused by the vibrations. Quick- 
ly touch the rubber band after 
you have set it vibrating. The vi- 
brations stop. Does the sound 
stop, too? 

Here is a way to feel sound 
vibrations. Wrap a single thick- 
ness of thin paper (tissue paper 
is good ) around a comb, and put 
the comb between your lips as 
you hum a tune. Can you feel 
the paper vibrate back and 
forth? Does it tickle your lips? 

Look in your textbooks or li- 
brary books for other ways to 
produce and learn about sound 
vibrations. You cannot always 
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see vibrations—usually they are 
too small and too rapid, but there 
are ways to show that they are 
going on. 

Now, look at your sound- 
makers. Can you tell what vi- 
brates in each to produce its 
sound? In a musical top or a toy 
horn, you may find that a small 
thin piece of metal or plastic, 
called a reed, moves back and 
forth as you blow air against it. 
That makes the air near the reed 
vibrate, and you hear a sound. If 
your toy can produce more than 
one sound, it may have more 
than one reed. Harmonicas and 
accordions have several. One 
musical top has twelve. The spin- 
ning motion of the top whirls air 
past them. Can you tell whether 
long reeds or short reeds produce 
the higher tones? Ask someone 
to show you the reed of a clari- 
net or a saxophone or some other 
reed instrument. 

Clarinets and saxophones are 
wind instruments—you blow into 
them and set their reeds vi- 
brating to make them produce 
sound. Some wind instruments 
(real ones as well as toys) have 
no reeds. How do they produce 
sounds? In some, such as real 
trumpets, cornets, and trom- 
bones, the player's lips serve as 
the reeds. This is not always true 
of toys that resemble these in- 
struments. Often they do have 
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reeds because it requires much 
practice to learn to use your lips 
as reeds. 

Blowing into some wind in- 
struments makes the air inside 
them vibrate and produce 
sounds. It is much like making a 
bottle sing by blowing air across 
its top. Suppose you try this 
with different sizes and shapes of 
bottles, or with cardboard tubes, 
or even with pieces of soda 
straws. Can you arrange differ- 
ent shapes or sizes of bottles so 
as to play a tune? Put differ- 
ent quantities of water in drink- 
ing glasses or bottles. Can you 
arrange a set so that you can 
play the notes in a scale? You 
may discover some important 
scientific truths about sounds. 
For example, do the smaller air 
spaces in your bottles or glasses 
produce higher or lower tones 
than the larger spaces? Which 
produce the higher tones—long 
or short pieces of soda straw? 
You may need to do some read- 
ing or more experimenting to un- 
derstand about this. But when 
you know the answer, you will 
understand why musical instru- 
ments differ in size. You will 
know why you can make sounds 
of different pitches (highness or 
lowness) by covering or uncov- 
ering holes in a toy flute, or by 
sliding a trombone tube in or 
out. 


In some toy musical instru- 
ments, strings vibrate to make the 
sounds. Are there any stringed 
instruments in your schoolroom 
exhibit? How do you make the 
strings in each one vibrate? Do 
you pluck them? use a bow? 
press a key? Which produce the 
higher tones—long strings or 
short ones? thin strings, or heavy 
thick ones? If you tighten a string 
on a toy violin, does it produce a 
lower or a higher tone? You can 
use rubber bands to find the an- 
swers to these questions. How 
can you produce high tones and 
low tones, soft tones and loud 
ones on a toy violin? Can you 
find out what the wooden part of 
the violin does? 

Ask someone to help you see 
the inside of a real piano. Do 
your answers to the questions 
about long strings and short 
ones, fine strings and heavy ones 


Buzzy Bee clicks, its wings turn, 
and its antennae tremble. Can you 
tell what causes each of these? 
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Here are some easy-to-make drums. You can make others from round 
cereal boxes. (See pages 17 and 18) 


agree with what you see? Did 
you put a toy piano with your 
stringed instruments because 
someone knew that vibrating 
strings produce real piano tones? 
Toy pianos seldom have strings. 
Instead they have metal bars of 
different lengths. Look at toy 
pianos, if you can, to see what 
produces their tones. Can you 
learn why bars usually are used 
in them? 

What vibrates when you beat 
a drum, play a toy xylophone, or 
make a set of bells chime? Do 
you have other instruments that 
you beat with sticks, strike with 


A pin piano, and a whistle that 
“worked.” (See page 18) 
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hammers, or “play” in some sim- 
ilar way? 

If you can, compare your toy 
musical instruments with the 
real instruments they resemble. 
In what ways are they alike? 
How do they differ? 

Surely someone has a music 
box. One I saw was made in the 
shape of a guitar. Turning a 
crank made it play “Oh, Susan- 
na.” Through the opening in the 
top of the guitar you could see 
that the crank turned an endless 
rubber belt mounted on two sets 
of rollers. On the upper side of 
the rubber belt were small rub- 
ber “fingers” or flaps. A row of 12 
metal reeds of different lengths 
attached to a metal bar was so 
placed that as the belt revolved, 
its rubber “fingers” plucked one 
or more reeds at a time. The 
reeds vibrated and produced the 
sounds. Other music boxes work 
in much the same way. Some 
have round metal cylinders with 
small projecting metal pins that 
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pluck their reeds. Some are op- 
erated by woundup springs in- 
stead of cranks. Do you remem- 
ber reading (page 11) about the 
rotating blades that help to make 
the spring unwind evenly? 

What other sound-makers do 
you have? Talking dolls? sirens 
on firetrucks? bells on engines? 
croaking frogs? horns that 
“beep”? Try to discover what vi- 
brates in each, and what sets it 
vibrating. Of what materials are 
the vibrating parts made—metal? 
plastic? glass? others? It must be 
something elastic enough to vi- 
brate in such a way that it causes 
sounds we can hear. 

When you have finished exam- 
ining ready-made musical toys 
and other sound-makers, perhaps 
you would like to make some of 
your own. Some are suggested 
on pages 17 and 18. Your text- 
books, library books about hand- 
craft, or some of the books listed 
on page 32, may suggest others. 
If you can find a copy of the Cor- 
nell Rural School Leaflet for Jan- 
uary 1934, entitled Sound, you 
will have many things to try. 

Then, you may wish to go on 
to other studies of sound. It is a 
big and interesting subject. Here 
are some things to think about. 
How and why do sounds differ? 
How do sounds travel? How do 
you and other living things make 
sounds? How do you hear them? 


Newspaper and kindling wood 

made this xylophone 
Can you hear vibrations of all 
speeds, or are there vibrations 
too slow or too fast for human 
ears to hear? How do people use 
and control sounds? How do 
phonographs and radios, tele- 
phones and telegraph instru- 
ments, work? How are television 
sounds produced? What are si- 
lencers and how do they work? 
What devices can you make to 
produce, transmit, or receive 
sounds? 


Easy-to-Make Sound-Makers 

1. Stretch half of a large bal- 
loon or part of an old automobile 
inner tube over the top of an 
empty coffee can. Fasten it with 
string or a rubber band. Make a 
nail hole in the side of the can 
(so you do not compress the air 
inside when you beat the drum). 
You may use soda straws for 
drum sticks. 

2. Stretch a large square piece 
of thin sheet rubber across a plas- 
tic bowl. Pull the edges of the 
rubber together and tie them 
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tightly at the bottom of the bowl. 
Beat the “drumhead” at the top 
of the bowl with the eraser end 
of a pencil (or something else). 
Can you change the sound by 
loosening or tightening the rub- 
ber? You can use a piece of a 
plastic bag from the grocery 
store instead of rubber. 

3. Punch a hole in the center 
of the bottom and in the center 
of the cover of an empty coffee 
can. Put heavy string through 
the holes. Make a large knot 
close to the bottom and another 
close to the top to keep the cover 
in place. Tie the upper ends of 
the string together and put it 
around your neck. For drum- 
sticks you can use empty spools 
fitted over the ends of pencils or 
slender sticks. 

4. For a pin piano, drive com- 
mon straight pins into a board, 
or, better, a wooden cigar box. 
Put the pins in a straight line, 
and drive them different dis- 
tances into the board, as shown 
—it helps to hold them with pliers 
while you pound. Pluck the pins 
with another pin mounted in the 
eraser end of a pencil. 

5. Can you make a good 
whistle? In early spring when 
sap has begun to flow is a good 
time to try. Select a piece of box 
elder or a willow branch about % 
inch in diameter and 4 or 5 
inches long. Be sure that the bark 


is free of deep injuries. Tap the 
bark gently all over until you 
loosen it enough so that you can 
slip it off. Cut the wood as shown 
in the drawing. Then slip the 
bark back on. When you blow in- 
to the whistle, air inside it vi- 
brates much as it does in a bottle 
when you blow across the top. 
Do all your whistles sound alike? 
If you do not get a clear sound, 
change the size of the cut. Most 
whistles, even those of metal, are 
made in this way. Examine sev- 
eral if you can to see whether 
you can recognize the parts. Try 
to make whistles from soda 
straws or small paper tubes. In a 
long tube you may even be able 
to make finger holes to change 
the pitch. The same idea is used 
in flutes and piccolos. 

6. For a toy xylophone, select 
pieces of wood of different sizes 
(hardwood is best), and lay 
them side by side on tight rolls 
of newspaper. Separate them by 
small spaces. By hitting the 
pieces of wood with a small stick 
or wooden hammer, you can pro- 
duce tones. You can change a 
tone by sawing into the wood a 
little. See whether you can ad- 
just the sticks so that you can 
play a tune. The sticks should 
rest loosely on the paper rolls, 
but you may hold them in place 
(not tightly) with rubber bands 
or with pieces of string. 
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¥e have popped a paper bag, 
haven't you? First, you prob- 
ably blew into it until you were 
sure it was filled with air. Then 
you held the top tightly closed 
and struck the bag hard enough 
to squeeze it flat. It burst with a 
loud pop. That is, it did if it was 
a fairly airtight bag. 

You know that rubber bal- 
loons will pop, too, if you blow 
enough air into them. Soap bub- 
bles are much like balloons. As 
you force more and more air into 
them they become larger and 
larger until they finally burst 
with a quiet little plop. 

When you blow into a bag, in- 
flate a balloon, or make a soap 
bubble, you use your lungs and 
the muscles of your chest as an 
air pump. If you wished, you 
might use an ordinary tire pump 
and your arm and back muscles. 


Toys That Pump and Pop 
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Sometimes you can buy special 
handpower pumps to blow up 
balloons. What do you use for an 
air pump when you blow up your 
football? your bicycle tires? 

You can do such things as 
these and many more because of 
this fact: Air is a real substance; 
it takes up room; it presses 
against things. Hold your blown- 
up paper bag tightly closed and 
squeeze it gently. You can feel 
something in it. Free a balloon 
stretched by air you blew into it. 
It zooms away as the air inside is 
squeezed out by the elastic rub- 
ber. Take your bubble pipe away 
from your mouth while you have 
a big bubble still attached to the 
bowl. You can feel a gentle lit- 
tle breeze from the stem-end of 
the pipe, and you can watch the 
bubble grow smaller and smaller. 

To understand many toys that 
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A suction cup holds this jumping 
grasshopper to a pane of glass. 
Note how the legs are spread 


pump and pop, you need to think 
about at least one or two more 
scientific facts about air: (1) Air 
can be compressed. That is what 
you do when you force more and 
more air into a football or a bi- 
cycle tire, or a balloon, or any- 
thing else that is either airtight 
or tight enough so that you can 
force air in faster than it can es- 
cape. (2) The more you com- 
press air, the harder it presses 
against whatever is around it. If 
you compress the air in a tight 
space enough, something will 
“pop.” (Your dictionary will tell 
you that “pop” has many mean- 
ings. ) 

When you struck your blown- 
up bag, you compressed the air 
inside. It pressed against the bag 
with enough force to burst it. 
The air rushing out suddenly 
through the hole in the bag 
caused the pop you heard. The 
balloon and the bubble behaved 
differently. Rubber and soapy 
films are elastic—they can stretch 
when something stretches them. 
They tend to return to their orig- 
inal forms when they are freed 
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unless they have been stretched 
too much. The air you blew into 
your balloon or your bubble 
pressed against it on the inside 
and made it stretch. Of course, 
the rubber or the soapy film 
pressed against the air inside, 
too, and the air outside pressed 
against the outside of the balloon 
or the bubble. This battle of 
forces ended soon after the air 
you blew in had made the rub- 
ber or the soapy film stretch all 
it could. A little more air caused 
a little more pressure inside and 
—pop it went! What happened to 
the rubber or to the soapy film? 

Probably you have studied 
about air in your science class, 
and have done experiments to 
help you understand these scien- 
tific truths. In Air Laboratories, 
the Leaflet for Fall 1953, you 
learned about them as you stud- 
ied about wind and weather. Per- 
haps you will want your text- 
books handy as you study the sci- 
ence of these toys that pump and 
pop. You may need to learn other 
facts about air. 

Most of you have played with 
some kind of pop gun. Pop guns, 
too, work by compressed air. 
They differ, but they usually 
have a barrel with a plunger at 
the inner end. In the gun illus- 
trated on page 19, you put a cork 
into the outer end of the barrel. 
That makes a closed air space in 
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the barrel between the cork and 
the end of the plunger. When 
you cock the gun, you pull back 
the plunger and at the same time 
you compress a spring attached 
to it. Then you pull the trigger. 
That releases the spring, and the 
plunger shoots ahead into the 
barrel. The .noving plunger com- 
presses the air in the barrel so 
quickly and so much that it 
pushes the cork out with a loud 
pop. (The pop is caused by the 
sudden release of the compressed 
air.) Do any of you have pop 
guns that work differently? 

In some repeater pop guns, the 
cork is fastened to the plunger. 
When the plunger is pulled back, 
the cork is pulled into place for 
the next pop. 

You can make a simple pop 
gun with a slice of potato or ap- 
ple about % inch thick, a copper 
or some other thin-walled metal 
tube about 6 inches long, and a 
round stick that will fit loosely 
into your tube. Push each end of 
the tube into the potato or apple. 
Leave the piece you cut out in 
the tube so that each end is 
closed with a tight-fitting plug. 
With your stick, push one of the 
plugs an inch or so into the tube. 
Your stick and this plug now are 
ready to act as a plunger. Aim 
the other end of the tube so that 
your “missile” can do no harm. 
Then give your stick a sudden 


push against the plug in the tube. 
The other plug will shoot out 
with a pop. Simple, isn’t it? The 
two pieces of potato or apple 
close the tube tightly, with an 
air space between them. When 
you push the plunger, the air 
space becomes smaller, the air 
is compressed, and the pressure 
forces out the front plug. 

Water pistols pump, but they 
rarely pop. In a water pistol you 
usually find a barrel and a plung- 
er. To load some water pistols, 
you first pull the trigger. That 
pulls the barrel back against a 
spring and forces air out of the 
barrel. Then you release the trig- 
ger with the barrel under water. 
The spring pushes the barrel out- 
ward and the gun fills with water 
through the tiny hole in the bar- 
rel. (Can you figure out how air 
pressure helps to make the gun 
fill?) When you pull the trigger 
again, you force out a thin stream 
of water. Water cannot be com- 
pressed as air can. Would water 
pistols work as they do if water 
could be compressed like air? 


Here is the grasshopper at the end 
of its jump. What change do you 
see in its legs? 
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Before a hard squeeze—and after. Can you make a toy balloon do 
something similar? 


In some repeater water pistols, 
you can see the plunger and the 
spring inside the barrel. A sys- 
tem of tubes and valves permits 
the barrel to refill with water 
from a supply in the handle and 
main body of the pistol. Study a 
repeater water pistol. Can you 
see how the trigger, the valves, 
and the plunger or piston work; 
and how the water travels to the 
nozzle? Can you squirt out all 
the water with the pistol aimed 
straight down? Will the pistol 
operate upside down? Air pres- 
sure helps to make repeater wa- 
ter pistols work, too. You may 
need to ask someone to help you 
understand how. 

The blowguns used by certain 
tropical hunters operate much as 
do some toys that pump and pop. 
These hunters use a long hollow 
tube as a barrel. They depend on 
their lungs and powerful chest 


muscles to blow an arrow out 
from the blowgun. The arrow is 
the plunger or piston. Do you 
suppose it makes a loud pop as 
it pops out of the gun? Such 
blowguns are used to kill wild 
game. Homemade toy popguns 
or blowguns may be dangerous, 
too. Air rifles are really pump 
and pop guns, but they are an 
especially dangerous kind. That 
is why they are forbidden by law 
in many communities. But what- 
ever kind of pump or pop toy 
you use, be sure to use it safely— 
for yourself and others. 

Perhaps someone has a toy like 
the jumping grasshopper pic- 
tured on page 20. It certainly 
pops a minute or so after you 
have moistened the rubber disk 
on its underside and pressed the 
disk against a table top or some 
other smooth surface. In a way 
it is a “pump” toy, too. When you 
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press the disk down, you squeeze 
some air out from under it. You 
might say you pump air out, not 
in. The water on the edge of the 
disk helps for a time to keep air 
from going under the disk. But 
rubber is elastic. So, the rubber 
cup tends to return to its ordi- 
nary shape. As it pulls back into 
shape and the water evaporates, 
air begins to leak in under the 
cup. Then air rushes in, the disk 
returns to its full cup shape, and 
the grasshopper makes a flying 
leap. Now, can you tell what 
made the grasshopper stay down? 
You will need to understand 
about air pressure outside the 
disk and under it. Can you ex- 
plain why it soon pops up? What 
part do the springy legs play in 
making it jump as far as it does? 
Attach the disk to a flat, smooth 
ink-bottle cap or some similar 
surface so that the legs have 
nothing against which to push. 
What happens? 

Suction cups such as the grass- 
hopper’s disk have many uses: in 
dart games and other toys; and in 
useful articles such as plumber’s 
plungers, clothes hooks for cars, 
and some bath towel hangers. 
Can you think of other toys or 
other things in which suction 
cups have a part? Sometimes 
several suction cups are used in 
a single toy. Howdy Doody 
(page 26) has five, attached to a 


wheel that revolves. As he moves 
downward, first one cup and 
then another keeps him from 
falling. 

The suction cups in good auto- 
mobile clothes-hangers or ash 
trays often hold these articles in 
place for a long time. Compare 
the cups used for such things 
with those used in the jumping 
grasshopper, in Howdy Doody 
(page 26), or in other toys. Can 
you discover why some stay in 

lace so much longer than 
others? Check differences in size, 
in shape, in the smoothness of 
their edges, in the kind of rubber 
of which they are made, and in 
what you do when you put them 
into use. Did you find other ways 
in which they differ? 


Compare the mechanism of this 
racer with that of the car on page 30 
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This Loop-a-loop illustrates several 

science ideas. How many can you 

discover? The illustration on page 
25 will help 


Gravity Toys 


you begin to read this 

part of the Leaflet, it would 
be a good idea to discuss what 
you already know about gravity, 
the force that pulls everything 
toward the earth’s center. You 
may wish to read about it, too. 
When you understand something 
of how gravity works, and know 
about some of the things it does, 
you are ready to examine some 
toys in which the force of gravity 
plays an important part. 

First, let’s look at sleds. When 
you set out to coast on that 
Christmas sled, you pull it to the 
top of a hill. You “get set,” then 
someone gives you a push or you 
yourself start your sled moving. 
Away you go—thanks to the pull 
of gravity. If the coasting is good, 
your sled—with you on it—moves 
down the hill faster and faster. 
You may need to steer if the 
hill curves—inertia (remember? ) 
tends to make the sled travel in 
a straight line. Sometimes, even 
after you have reached the bot- 
tom of the hill, you may slide a 
long distance on level ground or 


even part way up a little slope. 
(Perhaps you can learn why.) 
But you do not go on forever. 
Even if you do nothing to stop 
your sled, it slows and finally 
stops. Why? As soon as your sled 
began to move down hill its run- 
ners began to rub against the 
snow. That rubbing (friction) 
and the end of the hill are what 
finally stopped it. Which would 
friction stop sooner—a sled with 
smooth shiny runners or one with 
rough, rusty ones? Do you know 
why? Which are better—wide 
runners or narrow ones? Why? 

Gravity helps you skim down 
snowy slopes on skis, too. It pulls 
you down the playground slide, 
and it is one of the reasons you 
can swing back and forth in a 
swing. It pulls loads out of dump 
trucks—toy ones and real ones. 
Can you think of other ways in 
which the pull of gravity helps 
you to have fun or makes toys 
work? Sometimes you may have 
to think hard to see just what 
gravity does and what is the 
work of some other force. 
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Look at the Loop-a-loop pic- 
tured on page 24, for example. It 
depends partly on the pull of 
gravity and partly on 2 woundup 
spring. You wind the spring, put 
the little car at one end of the 
track, and then release the brake 
on the spring. The spring causes 
the track to tilt so that first one 
end is high and then the other. 
When the end on which you 
placed the car is tilted as high as 
it will go, it can no longer hold 
the car in place. So gravity pulls 
it down. Its speed and weight 
are enough to carry it up and 
around the loop and out to the 
other end of the track. By the 
time the car reaches that end, 
the spring has tilted it as high as 
it will go. So gravity pulls the car 
down again. A hill that could be 
tilted that way might have some 
interesting advantages for coast- 
ing, don’t you think? 

When you press Howdy Doo- 
dy, “the wall-walking wonder,” 
(page 26) against a smooth wall 
or a vertical pane of glass, grav- 
ity pulls on him. His suction cups 
(like that on the jumping grass- 
hopper) pull on him, too, one at 
a time. Howdy Doody is so made 
that the force of gravity and the 
force of his suction cups work to- 
gether to make him walk down, 
not fall—if you follow directions 
and do your part to start him off 
right. Have you ever seen a toy 


bird that seemingly “defies the 
law of gravity’ and walks up 
walls? It has suction cups, too. 
But a woundup spring revolves 
the suction cups in such a way 
that one cup after another pulls 
the bird up—against the force of 
gravity. 

Haven't you at some time ex- 
plained a fall by saying, “Oh, I 
just lost my balance?” You might 
have added, “Then gravity 

ulled me down.” Some toys are 
made so that the force of gravity 
cannot easily make them lose 
their balance. Others are able to 
bob back upright when they are 
pushed out of balance. 


In the mechanism of the Loop-a- 
loop, shown here, can you see the 
brake? a bell and how it rings? the 
spring? what makes the track tilt? 
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Gravity _ Howdy Doody down, 
keeps the roly-poly upright, and 
helps to make the cum-bac roll 


The roly-poly pictured on 
this page is such a toy. You can 
easily make a Humpty Dumpty 
roly-poly from an empty egg 
shell. Choose a fresh egg with 


one end broadly rounded. With 


a sharp nail, drill a small hole in 
each end of the shell. With point- 
ed scissors carefully enlarge the 
hole in the larger end until it is 
about 1 inch in diameter. Then 
blow into the smaller hole, while 
you hold the other hole over a 
cup. (Perhaps your mother will 
let you do this some day when 
you are having eggs for a meal 
or when she plans to do some 
baking.) When you have blown 
the contents of the egg into the 
cup, rinse the inside of the shell 
and allow it to dry. Then fill one- 
half of a hollow rubber ball 
about 2 inches in diameter with 
modelling clay. Pack it in care- 
fully so that it will balance. Gen- 


tly press the egg shell, large 
opening down, into the clay. 
Draw a Humpty Dumpty face on 
it and cover the upper hole with 
a tissue paper skull-cap if you 
wish. Can you make your Hump- 
ty Dumpty look over the edge of 
the table without falling off? Can 
you explain how gravity helps to 
make this possible? 

You can use the other half- 
ball as a mold for as many roly- 
polies as you like. For each one, 
fill the half ball with a thick mix- 
ture of plaster of Paris and water. 
Allow the plaster to harden, then 
remove it from the ball, paint it, 
and attach a light-weight toy or 
a paper cut-out to the top. 

On page 28 is a drawing of an- 
other homemade balancing play- 
thing that depends on the force 
of gravity. Can you make one 
and then explain it? 

With an ordinary 1-pound cof- 
fee can (or any similar can) and 
its cover, a long strong rubber 
band, a piece of string, and a 


‘a 
” ‘ 
\ 
~ 
3 
| 
Homemade roly-polies 
x 
<n 


fairly heavy small weight (a 
short heavy bolt and its nut will 
work), you can make a come- 
back toy much like that illus- 
trated on page 26. The drawing 
on page 28 will help. Gravity, 
the rubber band, and you make 
it work. When you roll the can 
away from you, gravity keeps the 
weight hanging below the rub- 
ber band. The hanging weight 
and the push you gave the can 
make the rubber band wind up 
like a spring. Finally the can be- 
gins to slow down. The tightly 
wound rubber band begins to 
unwind. It makes the can roll 
slowly back toward you. 

By thinking about where the 
greater part of their weight is, 
you can understand something of 
why these toys work as they do. 
But if you wish to give a really 
scientific explanation, you will 
need to learn about the center of 
gravity of objects, yourself in- 
cluded, and how it affects this 
matter of balance. Probably not 
all of you will care to do this— 
it is not a simple problem, even 
for high school science students. 
But if you work it out, you will 
understand why car advertise- 
ments often list a low center of 
gravity as an advantage; how 
truckers avoid top-heavy loads; 
why you place your feet wide 
apart if you must stand for a mo- 
ment in a moving bus or truck; 


why it takes practice to learn to 
keep your balance on skis or ice 
skates; and even why children 
must observe certain rules in 
building things with blocks if 
they wish their structures to 
stand. 

Did you ever stop to think 
that, as Mr. Huey says in What 
Makes the Wheels Go Round, 
“If it were not for gravity noth- 
ing would weigh anything. Or 
everything would weigh noth- 
ing?” Can you think of any toy 
that weighs nothing? Then, 
couldn’t you call every toy a 
gravity toy because gravity pulls 
on it, and you must consider that 
pull? We have discussed in this 
part of the Leaflet chiefly toys in 
which the force of gravity sup- 
plied a “pull” that helped the toy 
do what it was planned to do. 
Can you think of toys (the wall- 
climbing bird is one) that used 
some other force to overcome the 
force of gravity? A toy roller 
coaster overcomes the pull of 
gravity in one place, and uses it 


How did we make gravity unload 
this dump truck? 


j 


Why may we call this bird mobile 
a gravity toy? 


in another. Can you tell which 
part does which? 

Someone once wrote, “Gravity 
is the greatest force on earth.” A 
list of things the pull of gravity 
does will help you understand 
that statement. Gravity makes 
things fall down instead of up. It 


Can you balance a cork and two forks on a 


holds you and everything else on 
earth. It makes water run down 
hill. With a little thought you 
can make a long list, can’t you? 

The pull of gravity may be a 
help or a hindrance to us. Toys 
illustrate many ways in which we 
have learned to use the force of 
gravity or to overcome it when 
we wish to. How many real-life 
activities or devices can you list 
where gravity is a help, such as 
diving into a swimming pool or 
using a mail chute or a coal 
chute? Where is gravity a hin- 
drance as it is when you pull 
your sled up hill, or lift yourself 
upstairs? 

Scientists have learned much 
about what gravity does and 
much about how to use or to 
overcome it. But no scientist can 
explain just what gravity is nor 
tell you why it exists. Gravity is 
a real mystery. So is gravitation 
—the pull of everything in the 
universe on everything else. But 
that subject you can explore later. 


il point? In the coffee- 


can come-back, “A” is a rubber band % inch wide and 3 inches long. 
“B is the weight 
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Leaflet. And not a word yet 
about toys operated by wind or 
water power, by electricity, by 
the force of magnets, or by chem- 
ical action. Nor about boats, div- 
ing toys, and other playthings 
that float or do not; nor about 
airborne toys — kites, airplanes, 
gliders, helicopters, balloons, and 
others; nor about toys based on 
the science of light—cameras, 
periscopes, microscopes, mirror 
toys, and others; nor about many 
other types of toys. Probably you 
have already thought of some. 

Toys are made of different ma- 
terials: metal, rubber, wood, 
plastic, glass, paper, cloth, and 
others. You could have fun 
studying why certain materials 
were used for certain toys or 
parts of toys. It requires under- 
standing of science to choose ma- 
terials that can do what you want 
them to do—stretch, or vibrate, 
or stand pounding, or let light 
through, for example. And, of 
course, scientific knowledge is 
used in making or preparing 
these materials for use: paper for 
bags, rubber for balloons or truck 
tires, or even a simple thing such 
as a soap bubble mixture. 

In your science class do you 
study such machines as wheels, 


Other Toys and Other Studies 


levers, inclined planes, pulleys, 
screws, and wedges? Think of 
wheels, for example. How many 
different shapes and sizes there 
are! Sometimes more than one 
size or shape is used in a single 
toy. Why? Some wheels are 
made of one material and some 
of another. Why? Some are 
toothed and some are not. Why? 
Some have straight shafts, and in 
some, such as the butterfly pull- 
toy pictured on this page, the 
shaft is bent to make the toy do 
some special thing as the wheels 
turn. You can find examples of 
many of these simple machines 
among toys, and you may find 
two or more working together in 
a single toy. 

Then, too, you may want to 
learn more about such things as 
friction. Friction, you remember, 
slowed your spinning top. It was 
part of the reason why springs 
cannot do quite so much work as 


A bent shaft causes the butterfly’s 
wings to flap. Can you see how? 
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How can this car run without a spring? The round part between t 
rear wheels is a flywheel 


you did when you wound, or 
squeezed, or bent, or stretched 
them. It partly explains why 
sound vibrations gradually be- 
come weaker and finally die 
away. It slowed your sled and 
the cork you shot out of your 
popgun and made them yield to 
the pull of gravity. But friction, 
like gravity, can be a help as well 
as a hindrance. It helps us walk 
without slipping. It enables us to 
sharpen knives, smooth surfaces 
with sandpaper, play a violin, 
write with a pencil, and do 
many other everyday things. Toy 
makers and toy users need to 
know about friction and to un- 
derstand how to use it, or how to 
overcome it so far as they can— 
whichever they may need to do. 


How to use your toys efficient- 
ly and safely would be a good 
subject for study, too. Some of 
the things you learn might be of 
help to you as you use the real 
things your toys resemble. 

Perhaps we need another 
Leaflet about toys. Maybe you 
would like to help prepare it. You 
could study the science of some 
of the kinds of toys this Leaflet 
did not discuss, and report what 
you learned. Or you could make 
some of the other studies we 
have suggested or perhaps still 
others that interested you and 
your teacher. Or you could make 
science toys and tell how you 
made them and how they work. 
What do you think about the 
idea? 


The Fun of Science 


| iy this Leaflet you have seen 
how scientific ideas have 
been put to playtime uses. You 
may have marveled to see how 
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nicely most toys are planned. 
Perhaps you had as much fun 
studying how your toys operate 
as you did watching them go. 
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Didn't you enjoy exploring dif- 
ferent ways to use your toys? 
Didn't you get real satisfaction 
from fixing the toy that did not 
work, or from using science ideas 
to make successful toys yourself? 
All inventors feel this delight in 
solving problems and in making 
something new. It is an urge that 
may lead to special studies and 
to a life work which will seem 
like play. 

You may have wondered why 
grown men and women use spare 
time to adjust, repair, and use 
machines. You may have been a 
little annoyed when your father, 
brother, sister, or mother en- 
joyed your toys so much that 
they played with them while you 
had to watch. You may have 
wondered why some high school 
boys have so much fun fixing up 
an old automobile. They, too, 
feel the delight of inventors. 

Inventors have contributed 
greatly to the American way of 
life. The Wright brothers invent- 
ed an airplane that would fly. 
Other inventors added one in- 
vention after another to make 
possible our modern jet aircraft. 
A man named de Forest invented 
a very simple radio tube. Later 
inventors have added many 
changes. Now we have special 
tubes to use for television, radar, 
and electronic brains. Who in- 


vented the atom bomb, the H 
bomb, and now the atomic sub- 
marine? Many, many persons 
starting with some simple idea 
invented a change here and an- 
other change there until we are 
awed by the result. 

Freedom to think, to study, to 
experiment, to invent, to make, 
to manufacture, to sell, and to 
use is truly a precious American 
freedom. Playing with and 
studying toys is one of many 
ways to study science. To many 
persons, science offers a very sat- 
isfying way of life. It means also 
improved things to use, and new 
inventions for everyone to enjoy. 
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_— about things to do and 

things to make often suggest 
toys to make. Usually they do not 
tell much about the science ideas 
that explain these toys. Science 
textbooks and other science 
books or pamphlets may help to 
do that, or your teacher, a sci- 
ence teacher, or someone else 
who knows about such things. 
Your teacher or librarian will 
help you to find other books than 
those mentioned on this page. 

Toys. By Bertha M. Parker. 
Row, Peterson and Company, 
Evanston, Illinois. 1949. 36 pages. 
Colorful attractive booklet for 
primary grades. 

The True Book of Science Ex- 
periments. By Illa Podendorf, 
1954, 47 pages; The True Book 
of Toys at Work, by John Lewel- 
len, 1953, 46 pages. Childrens 
Press, Chicago, Illinois. Attrac- 
tive. For younger children. 

Science Experiences, Elemen- 
tary School. By Bertha M. Park- 
er. Row, Peterson and Company, 
Evanston, Illinois. 1952. 272 
pages. Here teachers and pupils 
of grades 4, 5, and 6 will find 
many helpful suggestions and ex- 
planations. 

Experiments in Science (1947, 
116 pages); More Experiments 
in Science (1950, 176 pages). 
Both by N. F. Beeler and F. M. 


Published 


Some Books and Other Helps 


Branley. Thomas Y. Crowell 
Company, New York City. For 
older readers. 

What Makes the Wheels Go 
Round. By Edward G. Huey. 
Harcourt, Brace and Company, 
New York City. 1952. 176 pages. 
Clear explanations. Grade 6 up. 

Everyday Machines and How 
They Work. By Herman Schneid- 
er. McGraw-Hill Book Company, 
New York City. 1950. 192 pages. 
Well-illustrated help for upper 
grades, especially on spring toys 
and music producers. 

Mr. Wizard's Science Secrets. 
By Don Herbert. Popular Me- 
chanics Co., Chicago, Illinois. 
1952. 264 pages. Illustrated di- 
rections for doing and making 
many things. 

Science Magic. By Kenneth M. 
Swezey. McGraw-Hill Book 
Company, New York City. 1952. 
182 pages. Directions, using eas- 
ily obtained materials. 

Science Experiences with In- 
expensive Equipment (1950, 266 
pages); Science Experiences 
with Home Equipment (1949, 
230 pages ); Science Experiences 
with Ten-cent Store Equipment 
(1950, 262 pages). All by Carle- 
ton J. Lynde. International Text- 
book Company, Scranton, Penn- 
sylvania. Good suggestions and 
explanations. For older readers. 
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